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ABSTRACT: 

PROBLEM TO BE SOLVED: To obtain a high-quality silicon film by 
growing crystals in an amorphous silicon film after a second silicon 
oxide film is formed on a first silicon oxide film formed on the 
amorphous silicon film with oxygen plasma by the low-pressure CVD 
method. 

SOLUTION: After a resist is formed on an amorphous silicon thin 
film 805, the thin film 806 is left at a position which becomes a 
channel section in course of time by patterning the resist with mixed 
plasma. After natural oxide films are removed by cleaning a substrate 
with nitric acid, etc., a silicon oxide film 808 which becomes part 
of a gate insulating layer is obtained by oxidizing the thin film 806 
with oxygen plasma 807. Then a silicon oxide film 810 which becomes 
the gate insulating layer is deposited while the same vacuum 

■■ .-A.- | | .... ■■ AH JLJHU--J I 



12/29/05, EAST Version: 2.0.1.4 



condition is maintained and heat treatment is performed. By the heat 
treatment, the amorphous silicon thin film 8 09 left under the silicon 
oxide film 806 is crystallized and transformed into a silicon thin 
film 811. 
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v^k&^xft&Lmm&mmnh yyvx? 

10 ffiCVD&{rC6 0 0rrCi£gU 2 4B^CDf»HUI$- 
^ttgfiiH&£Lfct><D-C#£>. ClcT)^ «£ECVD 

are?-* y*)v&i/ v a yfmz mttz>mw.it*$m 
mi<?>*mix'm^t:$mtm-xii*). mmxco* 

Sisyy\i\2. 5SCCM8SU KKWmjHte. 0m 
torr. mmmtl l. 7 5A/min?2 5 6A 
<7>tm&mLfii. Zcr>mzfflscr>-ft(r)TFTco*y 

tsiaids=o. 9i±o. 1 2vAxm!mmm 

mtuo = 4. 75±0. 20ciVv. sec.jffi 
20 S&gNt=(5. 18±0. 13) X10 u l/ci2 t 

«BECVDftfcT6 0 0"C^y^7>«*l 2. 5SCCM 
fcrctt«U ^UteWl^^tK-^Xg-cy-h 
*6*|]8£«l|fUt&. ECR-PECVD§gfifcrC*S 
X^XvByiSrSfcU -etmW+*»SS«?! 1 0)*m\k 

use c r - p e c v nwmzx v- htmwmm. 

M23\£iff\,\ S(cb-^-2 0 6fc < tO»R2 0 5 
30 <Oi^£3 0 0t:tcii^^tTI?«UfcfcfT->fc. 
ttS9 9. 9 999%&±<?)*mtfX125SCW*tfX 
mxm2 0 3 i DEiS£2 0 2 *#X5X-7 
^^T^. V>f ^o»aS*ti2 0 0 0WT. RJSSOffi 
#1*2. 6 3mt o r rTfofc. *3g7-5XvBgMli 
3 0#fSfr->fc. Cld LT^L^K^«^gcOT 
FT^ttSra^L^. ds = 0. 96± 

0. 13juA. m#8&*^i)aAO = 4. 6 8±0. 2 
2ctf/v. sec. JHf?gSNt= (5. 12±0. 

1 3 ) x 1 0" l/c.2 XHit:. m*>. *mryx~? 
40 «ffil«0^r*Uc*>*'i5 h-fy- \ y^)V%i/ D 3 >§|£ 6 0 

<^hyy : JX9Wtcr,^m:fil±.i:i>^-r. 

[0031] mzmmm<m^^t^mk(r>m. 
$-ff9. m-hmmm<nm^tLx. y-*y*)\<® 
y'j ?ymm?mm±*m}mi <n*imt Ratff d 

tW), y-h*ftSlS^APCVDaT«K^«!*« 
«Slfy-h»aglS&APCVDftT«ML^ *S 
X^XvgiJl^fidfia^Wfc^S^^^A^i 

so m.mM.h.wmmx^hy~hi&m^APcw 
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nmxtm Lxmmmt*3im$ft&-t sis-cia . y [ o o 3 2 1 < ussw 2 ) ^--r v *ju&t & sy'jay 

-Me»K^APcvD&ri5ooAti^L/t:J3i itBKHi. 1 04 ) (Dtmm^x.x^v^ymm 

*k *niS0! i <o*nHgfc H-<oxgT^M¥##^s i o wmmsmz&itimmxmiw 1 <o*fKHi: 

£ffc£U:. apc vDarmasaas* 3 o ot:fc» mtmizmm®?mi*3mzft&it:. *mi&m 

*>. mm#£2o%i/7>znrA,t:mm. isyym&tf xMisVziymmoAti 90A. 2soa. 515 

X^3 0 0SCCM. g^?:4 2 0SCCMiSL, |f>14 0SL A. 100 OA. 1100A. 1 6 4 5 A fc T^WHS: 

M<Dmtm%m£Ztit><DWmtfxt&lzfcLXS i o ~>tz®Bt U -?-ft-? r f"UW&¥&flcgS£{£j£ L£ . Cl 

2 K^««Lfc. mm&u i . 85A/s ectto o Lx%^ixmmmmm.<?>*ywsLt *yW8& 

HOh7yj'*X*#tt£@3c93-Cfc*U;. 10 H#@4TW&. df50*^^*»&«t^+ >*vl^ 

7yyx^<o*>«aiioN=i. 49±o. 05m v ? >is^m<?)mmtf 500 A.&.Tt%m®¥m 

A. o = 24. 60±0. 7 2c.V ^STJi^y • *7 ittfimiZiSmiStlX 7«rJ,Xt£ 

vsec.«SNt=(9. 20±0. 15) X ^JlJff&fStttfft^ft*:. 

i o" i/c«* T^ot. zcommit*%*teim [0033] ($mm3 ) v-xmim^t km >m 

o vw&zmmz±%}jfihmhxm?mw^mi txy- hfrntrnzon^x^wmzG-tm® 

wzftf&ttimiwmtzz. APcvD^-cy-hie *mtt&m. i*y • vmm*&wm) zmm 

mtwrn-zmmxit. m)g±it*mm.izm 1 v*mi t m-^mm^mizx^ ut. *mm 3 

tbhrnvsmitf. *com. v-x • k w y®K<og x\t*y ■ * ? bsi§s¥®ft§isi: txm 5 ( a ) c 
1 1 vftififcwoass&jet^v^. a^±a« 20 vrfxttf- mmmmmmt-ryj >* v y *n 

v<?m*wz*frxizmmttm.t txmRmxu w§uzfr ?wizmftfiLLt:#. • hssas* 

-*sgfc^s«3itgtg<o-«*03^ 3 - mt&mt Lxtembztim^ffi&em^mx^i 

dizfjit. zzx\ii~*>*)\&i'V 3 >m§pmm± h . mi\m5 ( b > tc^-j: s cv-x • k w >-« 

3*^ttWlO*HB8t^«fcfTdtc0<0. y-hJ&^K $5 0 3£Ktt><>J:3>1?jg£y-hmffi5 04£vx 

•tfttg-c*?,. y- ywm*m&t m-^^x^m < c > tss-ry-hmss 0 5#r«fc#4jsx*;ir- 

U *C>m*>lZE C R- P E C VDUgfc J: 0 fiBSi: HSS)S^^fl^M-eV-X • H W yfgi-S 5 0 7 £v 

H-<0^-C*S7 , 7XvBaSt$'ttL^fl!j«2(^|Stg| 1 X?tt5 0 6 *fflV>T^t^!S)*if tisrtgT** . 

<ttmikm^Tnmxm&mmtmiftf8.i, 1 0 0 3 4 3 *5SttW3-cttT«isi£i: ltes7 5« 

£3LT#&ft*TFTtftfttt£03<7>3-dfc* 30 <0|g||5l5^x5-fflv^flS!«lliH?!l<0*^Bi:^lt 
tfc. *ym»«ilds = 2. 91±0. 30juA.« • -ty hgi£SI^NWfc|£jg£m£L£. 
%m&®g.vo = 24. 51±0. 6 7ctf /v • s BP^. *-fg«ftfr£JSU T«SS i O2 KfrAPC 
ec ffl@ffieNt= (7. 94±0. 15)xio» VDS3ri:"C*t»U:gL U ^^inSftfci'yriylliS- 
l/ci* ^T7X^^£JB^£ft3fcg«f LPCVD8=TJ£«U SK^--^"^^^ 
(dfcKLTt+HWIi&^&^^-^-T^^ V-X ■ HU>f y^g«5 0 1 ZBtfLLtt. ZZXmzi- 
tt^tTV^**^*^. X^T5Xvi®l$-ttL *>*>U%Lb%:i>V-X ■ yffimteffiil 
i^mmxfp$LL1tYyy i JX9X\t9l^.Lti5-^) o. 5umXr%->1t. ijCfcHB^j l<0*^i:H«fc:L 
b7>vX^Ortlo*«+2VgKL#V>fi«EVth •C^^;l^fc^S>-yn>'SK$-21. 2A/mi 

^ivi-cfc 1 ). iua<o#^-7^-^-^^efcs^ii n<o«sa[jrc2 4 8A<ojssfcii^Lfc. fiL. mm 
memtzz<Dhyy>;xi><?tet:it2ii£x\,vk\,\ w*> 40 m<o*mKiimL<mm$:Tmtixmfci:W6 

Ai.mryx^fmm^mmsx'iiymryX'?^ fpe&xttitf. *mmm3xa2 3 5«c]cors-5 

m*ftb%\,ymmi£ttLXhy>i;x?m&Zi!!m 3?«Jifc»S7 5mcoa«i&^fflSr±|iii^fc^-T. R 

S^Hio y hH<03a!)*s^ < . %jm%£MimmT hW&5 0 2 Zm&Lt:. Zcoy- hm&5 0 2<0igtt 

fcOWt. IJultE&WltV-X- FN 10. OjumT\ V-X • KU>f>^E(il0. 5//m 

yw^mfrt%&y-bwm<r>$m!#nvhm3t ^^ty-bmflaaio. o^mo4»^* i -stti.j; 

ditfcj^LT*»BBlciac'). &t>^(7)m. dizMUmryj >*>hiffr>t:. Z<?te^ **rv 

mt%h*.mwm$:VMLxft. mt* 0 tftja^r h itutmvzm&y- hn&mmt v-xme&tn 

y>i?X9Z±m&L&^lzmL®1t9Wirti>i>. 50 9m(*y-t-,hm.)iiZtl?ti0. 25umt% 



(8) #lfi¥10-2 239 13 
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mmmi. ^y?? v - *-;mp^r^s-->A km-c^l^bt^-*. t-rmsmi mwmsL7 o i 

tm^xs&L. mmxmtomm#%!&Lt;. tmitz®. Ttmwm7 o 2 1 ixs i o 2 is* 

[00351 z<7)mzLxftjn.umm i m#mm<?)h 2oooAmmmt&. m^xm-<r>isva>wit3 

<7> : JA?fflE.<7>-mVgs - I d sfttft£H6<06- 0 0 Agg&JtffcSU A7-^^ff3ftA'7 H 

afc^Lfc. 06<7)3-a{iH»ef|l(7)3fcfMreiS^L t^vU 3>K7 0 3SrJg^TI>. Cl^-O^'Ja 

fc§B#lr6fflX*#- K«ii?IIB¥SftSIB?> h =yy ymt iXXmMTitmM 1 T^y^HS^y a 

: Jx*w&&ih. mfrbi>w&£ftfr&®&mim ym&mttit:LPcvDmmm^xtmm.6oo 

3<n>*fflSX'\±y-Y9Bij l %<miz$LlhV-?^L *C^V«tll2. 5SCOIT1 2 5 0Afc««Lfcj&*. 

s-^itffF^-e-^^ig-c**. nig^iti«3^ 10 w*a^wct)^tLPcvDga«:fflv^TJS«iae5 5 

*ffe9Jfc*Hvt(iy-h«E#-2. 5VjaTT»iV- 0T3Sg-Cvy:iy|g£Ji«-f&»i, LT 

X'FM>tsio. ipAnm^wntx^h. m -^^y (si t n 6 ) zm^xmrnzABoxmrnx- 

6(D6-btemmm<m*mitzm')*7* yhmm tm?mi>. PEcvDffiCT2 5ox^rc^u3 

wmzto^&ft&iKmtmti&bvyzsxfm: y|g£i£®^s«kTTfmr6. igg»&g6oo"c 

m y^ffisi o . 5Mm<?>fybty- vrnm 1 o . a*, -rose^y oym&mm^ 0 0 AggtLtw 

ttim^Afff-vmrnmrntoSiWcQhyyi'' svyny|g7 03it£mbzti%w *n«0i4-ra 

A9mm6<03 - b i:ffiSJt»L#S . Sl^y'J 3^1117 0 4 1 «r>*|&B)iT^:x* 

£0. lpAgSJjlTtfi<«^W±"rig-CWS*5. 8! PCVDffifcTt/^ySrliefttfXi: U ife«iag5 

*8»fc*Hvc*7-b>y hs»is^ftiig^ja-rs 5 ox:. s^ysai o osamim&2 1 . 2A/ m 

»/ hSitjg¥3«*§ig<7)*>^y± i d s = o . ^6 o o-c^iSiiijjsje^ias-c^s^^jf . trn^h 

o9o±o. oiuKtu&mmmwemmmiz mx^mxGz. tnx.t£.m-(7>zsvay&t>tm 
tt*x*ywt~m&Lt&TLxtiMo. xz<m<r> 30 aS6 0 0t:. ^yRM.12. ssccm. RjSFrtffi* 

#»gt>/io = 3. 33±0. 15c* /v - sect 9. OitorrTift«LTt>ffl^L. X. SW^Xfc^* 

P«t»3S^fl:L-CV^. ClOSifctScO. i^^hyi^yfrfc'co^i^yfcfflVvcHfcfia 

isa^*. .r^fcSL. *mim3c?)*miim6<7)6 mzjn^aymi oazb&l mi (b> > . ^ 

^V«Efc&<tfi$LTV^. 3^Ut^3£0*fgBBT y-Mfc*i«7 0 5£i&£Ui. BP*>. ECR-PEC 

«3j-y®iEtLTIds = 3. 7 1±0. 43juA#*f VDffiTS i 0 2 KSrl 5 OOAJftSLfc. *-'-Mft 

£*U lie#g£S?S&^{^fi<0:*>^lcJt^T »S7 0 5<^«#StU-C{±^ro>'y3>'K7 04 

t>?&i:ilfe«jt.4>*l£v\ X*3UI#I 3 ^*%Bjrc<i^ A^gfixUn^KTifcS^ APCVDSrCJgJfct 
i&JStjuo = 22. 00±0. 95ci*/v • sect 40 SWfctt**. &K^*-hSffifc&S&m§i&£'iHBj£ 
J*#=5:«£*U:. =^01014 X-te?-hn&tt®k LT«S-S«S 

[0036] (Htt0l4) HJ|0!3T«SfilJer7'f> fcr^niL^^'Jny^fflV^. Cli-CtiLPCVDa 

*yh*ffom£m*7*vhm&*m#8mt:ft Tmm.6oox:. =ey^y2ooscan, ^u^a 

^Lfc* 5 . *mztiSM£i>*^$$mrti&. ms #99. 5%X~*X7 lywo. 5%<ry\W£. *X 

( b ) TJimtt v 0 3 y&amt . hSffi^/N-^ 7 * ymsux $r 6 scoisgfc/v y ^ 1 0 0 sco^s 

--y^L^. ^ttuj>f ^^^sanrtsvc^r^-fey u rrtffi* 1 0 oiton- T3 0 0 0 k<r>im\izxmL 
vwnmmm.mm.Ltz. z^m^^xm^ mmM^^-vmm\±i AAQ/ux^->fz. 

[0037107 (a)~(d) \t#mmA\£mh $rff-5^. C F 4 fc O2 tftil^T^XvCflcDSS&fln 



1 5 

#*ti?ti2 o oscrofc 2 o oscorcASt«aj*7 0 0 

OX-yf-y^&gttl 5. 4A/secT5#5 7#fa 

Jn>- u 3 vnoK^i 3000 at-^-? fc<0T\ <ror 
7X7X7fy/t«9, y-hWHKil^x h 7 0 
7fcit^.T*t-5-nm2 5 0 0 Ag&iffltf>£>*l-0^ 
(07 (c) ) . »cfc:y-h«fii7 0 6^fc:fflv^k 
^*xh7 0 7«riO«H*-ffc:SL^i*. ?mto4JSVk 

math. *$m.mx\&mfoh Lxmzmvnwm 

ttU:. Mfl#xfcLT**+fc#S?3tot^5%<D 
*X;My£fflVK H®m£Ell0kV-C3xl0 15 l 

«7 0 8fc=5rD. Xy-h«fiim£fc:JflV^l'> f Xh7 
0 7»iK5*Jl3«J:-e2MmgJSirS^46. Cl^TfcfiS 

mo9mmt&£s.z> (07 ( C > > . x. 

Sgfc6 0 0t:'C7^Sa±^!ia«l$riSt. SSlflFtt 

m *><omte&v. yfri&i' 9 3>iS7 o 9 
4xamm i *>**5refr *^wui t mmmwm 

§HT6 0 0*CtCT 2 3*Ne>J!Mga*lftU:. gUTg 
fSffigSfcLTS iO: 710$-APCVDffi^fc'T5 
0 0 0 A*aU ^©»**fHg^>ftV^VvS:V W * 
>fIt>a*HBfcT. *S£JuareE8 0 k VC5 x 1 
0 15 l/crf fIt.i2X3t'a. ay^h -Th-^IBP 

[ 0 0 3 8 ] ^ d l/CffrfcLfc* 7* •/ 
Sl!<7)h7>^^^tt^»^Lfc0r. L=W=10jk 
nu Vds=4VT3fy«S[«3. 4*tA. V-X - K 
WV«iE«0fi/h«iVgs=-3. 5V<9B$0. 0 9 
PA, XVgs=-10VT%mVfi:*7WffitO. 2 
8pAt. h^V^'X? • *ym<r)9-?WiZm<W 

[oo39] msam3&xfmm4T&'<fi:&iz*y-t 
>y hmmmmi*$mxv-xm& ■ k w ymmm 

tmfcn^mm&miwtftmmxiihtf. * 

m^i^mm&m;miiz®&ztiz>to?ii8t tx 

ttm-hnmt txy- hwm* *) tisv^^v 
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mh. mn£&mzy-hw&tbxm\>\ zemm 
y&ThiLtim&zThxy-tv hmmmmmmi 

fMilJ#£. X. 05 (c ) ^LtiXotzmxftf- 
H«Jit:»V^Tt>VX^tt5 0 6c7)6^y-h®|5 0 
5 «k *) %>mt¥%ZX*y*; «y hS53Ii¥£tt3ggfc 

y-tv hmmmmmmizmx^i. 

[0040] (£SS0i5)08 (a)~(f )UMIS 

mmcvm&imimmx* Ltimx^i . 

[ 0 0 4 1 ] *H3fc0| 5Xi$m&mL8 0 1 1 LT 2 
3 5iC]<D:E3S#7Xtfflv*;#, 6 0 orcOiagfcW 

tfSfifcHtfScLS I i>T®m.t tx^mx^ 

±HfcTt6S i Oims 0 2 £®ffifl:^jfvffl««ffi ( A 
PCVD&) TttSLJt. TftSiOz &802<VBtfL 
20 J«eaaK3 0 0t;. ^7y«*12 0SOCM, 1^84 
0SCCM. S^14 0SLMTt6«L3t. im<0tt^ 
3Lgtt3. 9A/sec?, *^I^S<i8^3 3#T* 

fcyy3y»lS8 0 3 5r«£E^ffifl:^««S (LPCV 

ds) tzxtmit: (as (a) ) . igmmxu* 

«1*ltLTUy5rS^ 7^7^ (PH 3 ) 0. 0 
3SCCH. >yy ( S i H 4 ) 2 0 0SCCMS-®^Xt t 
T*t8tiaS6 0 0X:-Cl 5 00Ai|fgLfc. C<0^)Jt 
«agtt3 OA/mi n-Cj£HStt^)^-hS)iail 
30 9 5ia/TJ&i'>t:.fttztm : s9ayBm0 3± 

tzwjxhtmmL. mm^m (cf 4 ),s^(o 

2 ) . mm (N 2 ) ^C0^T5X-7T^^--y^ 

mmm o 4^BUi<of^ • i^BHtis^jRoi^v^ 

I^tTt^rX • >-'j3ySK80 5Jr«ffC 
VDifeT*«U;. (08 (b) )^SI0!5fc:»ftS 
«EC VD^B« 18 4. 51 TRfcSlfHIWxtC 
«c»)ffjS$itTv^. R«S<^H«fc:{i3V-yfe:^h&» 

gfiUT. T^P7rX • ^»J3>-SIS80 5^Jft«L 
fc. 7W7rX • y'j3>SIS80 5l41S?»xrxt L 
•Cy^^y (Si 2 He ) 10 0SCCM£flll-\ mt#* 
tLX^9VJ» (He ) 1 0 0SCCM^fiEBBL>t. IfffltS 

e«4 5 or-efcofe. xmrnsnrwyrx ■ >- 

U ayflK8 0 5 £ttgrt6&fcJHiAfc«EEC VD^w 
»S\ti>^-*;P ■ 7-X9- ■ ■ 
X>~7ZW&LXfi'>X^&. Aij-ijH ■ y-X9- 

50 - itvr t w&&<m t«a >r ? ^ yx • wrim. 
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owt-cwo. £ wi>7<r>mm*mwthw?. r o 2 m>mnxm±. s i o 2 ms os#i . 4 2. s i 

fmrwExmmeMtwm ■ im*imtz&. *m o 2 m i o#i . 4 oT&ofc. 

JSflf 5 T1irt;k7 r X -y'Ja y»M8 0 5 £J£8 [0043] ifcfcCl d LX®t>illzm& 6 0 ortft 

f\ RfSmftOEJ}*: 3 0 6itorr fctftofc. #$ft£mi»FfcJ$AU 4 8l$S<^ft»SI$-jtt>t» 

fi 1 8 . 0 7 A/m int« 3 0 7 A^&SfcTt/l^ ^B#SS*JP£ttttg9 9.99 9%fcU*0g3?#X£ 

• ^ U nygiss 0 5 £i£8Lfc. ifctdc^fc: L 201/mi n« LgJt. ^TCSttSlflStefcftLgtt 

h *a«u mm. mmmcom^ry ^t^nzmstx^T^/uyrx y'jn ygi&±*£ 
x~?w-->r*fi\\ wwi?-* y*fv&t mll. >*)v&zi&m-& i/v? ymms 1 1 ^ 
&m.\z±r^tvy rx ■ aynms 0 6tMtt:. io tmzztiz. (as ( e ) ) m\vzz.<7m&znvE 

[oo42]^t. zemz*mmLx^him.(>o% cr-pecvd&w^jji. mmmim^xmmff 

mmizxmi. jeki. 6 7%m*.mfomm& mtix:mRtz*.m7yx-?t:MMLt:. zm. m. 

2 0WffimiTV-X ■ >ffl$S 0 4 iW^ii^ SStt3 0 0*C. V>f 7Q«Utfj 2 0 0 0Wt*f^ 1 

+y^;l^t=5rl.<astcai3ii3tr^7 rx y'ja o OSCCMtSLTTk^T^XvJrir-c^. ^^ttSrRflS 

ymm8 o 6±w3mtm : t:mm^ztm%>' y ^ si*j?>£E}»« 1 . 9 7«torr -rfr-?*:,, *3i7-5x-?Bg 

X^CVDgg (ECR-PECVD&fi) fcrCB^IT [ 0 04 4 ] VJ** Xrty 9~mXl 500A* 

7Xv80 7£i»tLfc. (08 (c) )*mffli5T »U >»^--^tft0>--h«ffi8 1 2 2r»fi£U 

JBUfcECR-PECVDgg<7)8®£@2fc^-r. K fc. £*>Bfr5/-MBMBil. 3 6Q/cre^ro^. * 
f£T7X^te2. 4 5GHz<DV^?oS£#Sia2 0 20 Wfc. y-hlMmzay** h*-»*Mt~ V-X 

l£>It-C£USg2 0 2fcSS. 100SCCHtf>&££;5f • 1«W>'»0lBLmi813tX/'Cy^-je5f|fTf| 

X5A«2 0 3A»£$ALtmT7X^£;£Tfc. £ j£U >^--y^£tT0»TF7y;^?»i£j£r 

<O^R«Srt<0£E^jttl . 84«torr T. ?o»<7) £. (08 ( f ) ) #1111501 5 "my-* • KM 

tB*»i2 5oowc^r-o^. sj5Mcoji-aw±^3-f oasu«s»«tLT. JgWSOOOAWTyPS-^A 

)U2 0 4imW>tlXg*). ^75X7t87 5Ga £ffl^Jt. .I^I%3T^$-^Atf)y-Kfitfi;ffii4 2 

u s s cQW%£mTX77X-?<P<rM?F< l ZEC R3H*£ mfi/Dttofc, 

Stfi-frUbT^S. »g2 0 5i±r7Xvt»LTait [004 5] £0&fcLT^LfcS§lh7y^.X:? 

fcSHU h-^-2 0 6fcttO«fiiaS* { 3 0 0X:i: (TFT) (^feHHVgs- I dsft*|£09<D9 

%*ttftfetlX»&. I^ftT1il77X78 0 7 £ -afc^Ut. CldTI d sttV-X • FMVttEE, 
8^20SOT«LT. \*ftvf-+y*Mlk*:tWB. 30 Vd s=4 V. 3S2 5TTC»eL;fc. F^V^x? • 

fcSStutTtA^TX - isVa>m&8 0 6cr>mit£ •*MXJi?-+y*/l^<D££L= 1 0//m. (gW= 1 0 

f?V\ y-h*6ga<7>-g|[fi[t^:SSiO2K8 0 85r 0//mtW^. Vds=4V, Vgs = 10Vth7 

y-b»SS<0-afl[t^SiO2 m >i?X9**>Ztt«W*>mMil ds=34. 5 

808^TgSt:tt. ^fhtty^WSk^Sr^? iuAi:^#^h7>vX^#e^^rs3IK^«^S 

rX^yay&KsogacgSLTV^. (08 am&fcfc. X. zcrthy^x^ffymm^mx 0 

( d ) ) jBcuaEfcass wj<miLxy-h mm t &»>t:Wfmmmm* 12. 52^ A-sect 

££SiO2jg8 10£JtKU:. ^Si0 2 JS81 09<O9-b KJjJtRco^fcltfel^SfcrteoT 

Ottv^f ^o«aj** 5 2 2 5 0W. v7>«»6 OSCC ^L^K^f^lScOh^yxX^^tti&a^L 

mmmMi 0 osccm, s«tas3 0 ow, 1 8. ^. ept*. sa^g-cii. 3>mmi 

7 5®ffiim L£ . «»+C»Jtl.R«SrtEE*tt 2 . 40 «JEC VDffitT 6 0 OXTCiftS L. K^7-7X-7Bg|t 

6 2itorrT^T-5fc. <I o IX&& L^^DSS-^lfeS $rit$Afl6«i«T3|s||JS0l 5 i: 

^•ticS«3^fffi (^»^HtxUXy^hU- : V- ^S$r^«^t><0T*S. ^OKJ. «EC VDST-?- 

X5ttMOSS-ES4G) ^fflV^T. WTTlf^rV* ^>*/l^>-t»3^l8^«mt&HS»i*lll*W5T 

9<0K«t. TW7TX ■ is»a>m*mLlXmi 0. l^^X<D^yx7>«24SCCMBSL v RKiFrtE 

L^SiO 2 IS8 08<7)IS¥. at^ECR-PECVD *J±13. 8itorr. 1 9 . 0 0 A/m in 

aT«»L^Si 0 2 K81 O^KSSra^LTtBr. T -e2 5 2A<OKW(Cit»L3t. :«)TFT^ 

rX • DV3R8 0 9*>'2 0 5 A. S i O2 ®Stt I d s = 4 . 6 *t At*mi?^|^ifte«4 . 4 0 

K808)& { 120A. SiO 2 K810* J 1500AT cm/v ■ sectfot. CKDffit. f"r>^MS>^) 
X^<^. «&6«632. 8nmfci^tSSi 50 ^Viilgfc^&CmECVDarCe 0 OlCfcTflffilLfc 
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y-hmmmmvBmTvx-imizmL. * i#2 omszsvay&ztmLti. z d ixm^tu^ 

ogKHMtu TFTimzmfcLt:m. tft^s [ o 04 9 ] <%tzz ? LxmtuzmuzmmztkL 

imm75xv®MmmTtitA,k'%<titf. mm? x. isvoymma&zmbt:. zvmmtmm 

5XvjSSt5-*tLfcTFTc7)Vgs-I dsftH»09 m^lXi^'Joymi 04<0lS&tt£iStf>l>&fciSU: 

09-bt-aLfe. zmTFTmymsau d S mmtm-x^i. m*>. sgt#HftT6ootre2 

=4. 7juA-C. m#m&®mt4. 4 4c* /v • 3BSfgogy?Ui£fTofc. mm&T®. CtO^Uny 

sectt-^fc. BD*>. ^-vy^l^S^!;3^K«-6 mtV : JXYXt^--yy^tl. J^CF 4 t0 2 

^^m^^mim^iit:ms^mmmcoTFT i o o 5 0 1 ^vcrc7>s«$rjig6 o%<o«!R«i&fc 

^tt^a^Lfe. z<ommsxit. *mim5Tmm xmt. wci. 6 7%Myk^Bg*^t:2o»s 

ryx^mi:m^imimx^msmtm-coT.mx mLx. ~>V3y®±mfmmiM'om. tm-> 

fmzmmm*ffiiLLm>xii&. m*>. V3>$mz\mz-£t:i£. i^tECR-PEcvD 

ss^y 3^tt lt. *-rr^7rx ■ s^y a>mwi smizxmwimmz 150 oAosstitau:. ^ 

£*«u *»&6 0 ow&Hsifcfc^d fcw>, zx^immmmmammi co*muzxy-htt 

y-hmm&m£m$T7X^%mt:mz%if>~>ti mmmm'i>umb^<m-(om:Xff^. mzj 

= 4V, Vgs = 10VCl 2. l*zAT#D. £U:#. *^A!l7c5g«>-?-OBWK:iBfCisrig-C^rS. 

[ 0 0 4 6 j ^ a t^tg«*»^^dt0i 5^Lfcji aA§is&fflv^T^tt«j>f *><7>aani£ifcLfc. gcfw 

siiiifci&sr^xvfcfiJKU -e<o(g*«yi£fcL-t3- v\ anarwEi 1 okvc3x 1 015 l/c* 

^y*;i^5^U3ygEisote^bS:jU6fei%o*. mm msmm&txn*>jtJLt:. mzzpmm.z'mm 

¥mmm.<7>h7 y^x^^afi^mtz^-ttma^ bkt?3 0 oTztz&tetix^&fftzm xtxtrnmi 

ztuz£*rT*>u7TX • isvaymmnmmtf itu:. fm®mi±T&-m\TG~>t:. 3oox:. 

wmryx^xm^tit^ mzw 1 s%.mtf&j& -matomsm-rik. sufcssigjfcn v9 ? h*-^ 

h. ( 7 1 ± 1 5 ) k toAWm&itft. HRfc»WA«0 

[0047] mime ) tmmm±£isv ?>m. imL^Kim&timwxytffiaLx. 300 

vmfcsmmmi$.Lfi:ik. YT-mrrt-trf-b xMBKm^xma-t xyztmitixmmm&mm 

KttmiZi'V^y&izmaLx. i/vnymtm i&wmbmie>tix^ti. L*>stc. *%mcismi 

1 0 0 4 8 J *£S*feW6-Cttffl£fc UCBE&7 5n«i R-PEC VD£^«L£l^^grc«?ftS*fc: 

wzmt%tm^hh*£h\imxM^xi>mh^\\ 40 ^ymmsmizmitz^ mF?m&&z&TZit. 

mtxiBi.ztv£isoa>mmb^mxiih. mmmm<mitumt>x*imb%'>t:. zm^m 

immft&vi^ftLfcmBLimtzTt&s i o 2 js£a mizm^j ^ymbmt. *m<?m.m£WL> 

pcvt>mxvmLti. t«s i o 2 mmmim®& *=*rts. 

£300^. v7y«ftl2 0SCCM x K^84 0SCCH. [005 1 ] *-f8-fc>'>j3>'K£LPC VDffifcT 

§*«14 0SLM-CltSL^. -C0I^)ltmSli3. 600X:-C«SL^ ECR-PEC vDSrcitffce 

9 A/ s e c -CJtSf^Jl 1 2t»-4 9#T^o^. SK^lft L^«!*«9SO v U a y&£smmma 

mmiiiizxi-*y*)i>&i'»3ymi:imt&<r>£m soQ^co^^^tx^ziywm^m^mm: 

V^LPCVDHMi&fflViTllttB>!li:Ba>3r*ST>' IS*fc. ^^-C«^Un>jS^6 0 0iCT. t/y7^ 

'j3yKSr«BIL^. W*>JtSag5 5 0iC. isyyfr $rl2. 5 0SCO6SL. RJE^rtE>)5r9. 2mtor 
S100SCCM, RjE£rtE&£4 00mtorrfcn:i 50 r"C2 6 3 A<9l8J?C«£8f Lfcflitfi. 5^Uii0|6(O*lfc 
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wt±< m-^xmx^mmm^j a ymsm: im uz&. ^va ym^mmmamM&mmtzxmj 

ws&mm 5 <rm*m&Lxtgx i GQ/cmte* w*m4*yxmztiz,&. xmm&mzi'Oay 

^^SteOOlC^iJtpiSriJiL-c^filtL, [0055] (HSI0|8)01O (a)~(dMi*H 

PCVDmvmLmg&zmtfLlfcm&fficoisy ay JSfll8fc:*Nt£-fc^7 ■ ymxftf-YimcnM 

Mt^ttft^^floL. 3 0 orofiSiSttfliT^y ay I SS«*^f5>^X^i&fi}j£-rs^'J rjy^lg^ 

isspw^js*!***:. ^^xiHt^isjiAPcv &#mmnwm.mzmw?mLt:m?%z>. trmk 

DftT»SiaSiSr 3 0 OiCCft^ ^*fc:2 0%;^ 10 Hi tmtm.1 0 0 1 TiftRSJSl 0 

y£&A,t?gm- v5>«^X5-3 0 0SCCM. 0 2fcLTSiO 2 M£2 0 0 0 AgJgtHttS. £^ 

420SCCMSJU fil4 0SUW>mtmmm$:Z.tll>cr> xm-OisVayf&Zl 500AgJgi£RU K?-^ 

KfitfxfcJtfcsSU:. 1 SOOAoBtmatBLfc. >^ff9*T^-yFi:^I.^U3yJ8l0 0 3^JS 

^WJIWMT. ^UI0l6^*^B8i:^<^-^)XS t& (01 0 (a) ) . Z<r)m-<r) : s»ay&t LT* 

ixftmm<?>i'V3y®&i,-vmjmt9 s%m. L^LPcvDigss-ffl^T*^iias6oo , c^yes 

!gft8r?(175±56) kQ/CTCST-jfc. *<ry&Z 412. 5SCQIT1 5 0 0 Afc*«U:#, ^frOiHc 

c0g«5:SgECR-PECVD§SBfc:§S*U *3tr iEtLPCVD§IS£fflVvc««^5 5 OXSIgrC 

5X^«ui2:iSLfc. *sr7Xv«si(±a«affi3 o ^aym^mth-m^. wmxxt tx^yy 
ot:T**S:i2 5sccMaL. v-f^naaj*2ooo 20 (si 2 H 6 ) im^XmffiZg.4 5 OXM&Xim? 

WT3 OfttSffoTt. *^7-7X-7^a. Wm5* &Wi>. PECVDSfcT2 5 0'CagT^>jny|gSr 

B)foi£fit«2:a« LfcBfr. 2 ygfo^- uasta i gq mmtzmt-simxnz, . xgftasg6 o oxizmt 

/□•Cg*«HfiJi68kQ/ErC*o^. fcfcu. ^tc^ZO^ tf a yR 1 0 0 4 

[0053] £*>«c6 o oximTxmwmzivfzi'O ^m-^vaymnimm o o As§0a±ar9 . 

aym±£ECR-PEcvD$mx-&mztit: i gi{t& wmmM<nv-x- Yvjyffi&msmffivyy 

mmvwst&wtm. ^mm^jaymmf>ii ^^mm^mcoi-^y^i^<mum^tt< 

&m#Mi>&. zcd&. mkM i -ess t tM&&mco xitmi j mt. m-<o^jaymxit^y Kfc**s/ 

cR-PEcvDHg-cm^n^iHbBSlS^y-h 30 n^U3y|Sioo4^iisa5iio*%BB-c^y* 

x>^iit0!6t*Lfe«^ffeB^ov»jayisfc:^tt!i!! pcvDafc-c^y^^ysrs^^tL. amm.5 

4*y£mattb. ffiZxmifcoi'Vaywmws sot:. i^ysai ooscoBt«atS2 1 . 2A/m 

1it-oX*m&>i'»aymm i nT2 5 OAcO&WCJftSUI:. -e<O^liS0| 1 co# 

fcSlI^fl^(c*^A$:£»-$\ H?B6£3ig (c mtXis'J aym^il&illh#>&mz.ft~>t:<?)k±< 

CD ) «>y-h«ft?BII&?. fc^Sm^St^ffi H-^MI^itLfc. w*>gs#a^T6 o o-ct2 

ffl?^s^TOf B ^U3yjgtcjRoT«i«>T*s&fc:flffl smammzft^t:. (Hi o (b) ) . xtzmr. 

[0 0 54] (HSSP17) Httff|6<7)*f6WCAy>yh ffefflfcP^^fraj-e^-MgMUf 1 0 0 5£»j£Ut. 
SOT^R^^jj-yaETJIS^fflV^-C^ttft'fJi-y 40 BP*>. ECR-PECVDStSi0 2 H£1500 

^yynyiSKganiLfcis^. mm&m4*y&A Ami*. &fcy-M8gfc£6*&fiigi£fc'£^j^ 

gSfcSi.T«fflS3 1 ffm^-m^f^y^n^ikttm & . ^luiiHs-roy- hmetm*: lx . 2 0 0 0 a 

•C, ny|^®lcoffi£^|«^^. #H 1 8 OicrxyN-«y ^-fttteO»«Six^. J£&M&0 

JI0!7-CH«-f^ySr9OKVC3xlO 15 l/ctf fT*> ^nA<7)^-hSS»i9 94mQ/DT^r^^. 5I§ 

^aLT^^nfc^tCBja^v-U^yfiW^a ^v^TAPCVDaT^oAJit:3 00 , Cc0S«iajST 

iS:a«L<:0r. S«rt5^0rmtlGQ/cr^|@W Si0 2 W&3 OOOAJItSLfc. ^k^ht 

(c«^<«a[(ifi^=5^- 5 ^. ^wiHi«f!6o*^HB y?zft\,K y-hmm 1 0 0 6 1 s i o 2 

■ni. ^itm?>m\$:®mmmm<7)4 *yw&mz mtmmx* 7TJI1007 $rjgjsu. ^m»4 * 
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s-<oy 'J 3 vmtmzjm/ y 3 ys<o-s»iy-x • [ o o 5 8 ] 

KM 0 08i:&D. XS i 0 2 KfcflcSft [&H&9S&3I] £Ubifc*T*fc8t:, *?fcHI!fc«cftff. 

77i i o o 7mit:if>. zcoTiztmtzm mmmmmxr^hmuiiz^j aym^mmt. 
y 3 yKfct-r *>TOD3*tf . io io us/ y a yK£ 6 o o icms^yiiui^ttLJt^. e c 

09*n&th£.mh (Hio(c)). <fcfcgta«£ r-pec vDmtmim&mmzimthm-ei'V 

SiOz El010£5000Aifc«U Wi^X3> X. ^-tV***^ 3 I, fcS. 600rJil 

h • *-a*r*u r^s-^A^ir-rassio T<oi^ti&Hu^*iefc. y-Me»K£ECR- 

i i*u *)v? ■ Ty4>mnw ! mv8mff&m p e c v d mxmm- h umi^tmmmwmwm 

5010(d)). mum. y 3 ymmimim& 

[00 56] £ 3 LTfmUt-fe;l'7 • Ty-^ySmm -f-hT^yrX ^yavK^ltStJt^ y-Mft 

^^H^7yxX?*ttt$r»5gLfcJ5L L=W= JiB^jS-f^iyfcKTt^TX • vy3yu_tfcK 

io/xm, vds=4v. vgs=iovct>ms[« 20 ar^xvaratu 6 o oxya.T<oaKts* 

4 . 8 9// a. y-x - fm >mfc<r>m,mitv s s »ys^-s«^is$-#trsjs*^t:flcy b yvi/x? 

= -3. 5V<^0. 21 P A > XVgs=-10Vt *Jtt£*Hfc:iX#U Zo Lfcffift^b^^'X^^tt 

^ Lfc5j-7«sti 2 . 6 5 p a. mzmmm>mu o 2t^-s^is^«^im^ ^rafc^-tnsffi^afc: 

= 26. lei* /v • s e c tW>X&mi:*;)V7 ■ T XBf&t &miWmt%*) . LS ie>£MMfc*91th? 

[00 57] ttKw^cf-^ >*;]&is y 3 y«$r l p vinmtmws^^zmtthhmozttmk 

&3frf. sjs»io^ii^D^yayig<oaaaa^ [02] ^i^c^iii^iTfflv^m^'f^nhny 

mmtz^tz. zti&tt. *$mm8<D*%mxi& [03 1 *#»©»**jic*0. 

ofiiaig-css«)TS»=6-fe^7 • t?4 ymmmm [05 ] *f6»«w-satM*^-^y ayfmmt* 

tmweyftfSLkft&iLt:. ztnimm2x^itiia< mmcMTwmm. 

+*>*)\&isV3ym%mm(?>mi5ooA&LT [06] *m<m$&mm. 

emmfctix. mwfc*mwm&iiii±iti)t>xi> m?] *mi<o~mimz7si-ti'Va>m&m# 

trtsy. mm&ov-x ■ fuj >ffl$<vmtfLW&isx 40 [08] *fra*>-38iiw£*t , 5' y 3 ymm^ft 

9-t Kh^toffffl&ftiifflmmfi 10 0 0 Agjg [09 ] *f8BHtf>$&|l£5*t0. 

j^^Svyny|gt5 5ox^Kah<^a«®$-iiiji. [0io] *f|BHc7)-iiiftw^^-i/y3ysi8^ 

f&mftmx-tei-r >*n^com& tig^wt 100 iv&<rmm 

oAgsiaJifc^y. ^tt,s*>o^. -ew±. y-h 1 0 i-t«sk 

wmty-y'm&x&hV'yti®.. mnvtmj* 1 0 2-rmmm 

ym.tt.(?)Ettox5 5 ox^Oh^wsui^it^iis 1 0 3 - y-x • y®« 

y-Me^K^KS^fll^t. 1 04- --i-ynyssig 

^ixr^r->7t. y-h'^mtLx^mcomiif 50 io5--?-+^/pgi5^y3>sK 







(14) ^^10-2 239 13 




25 




2 6 


106- 






7 1 1-ffitS 


107- 






80lH(ftBSR 


108- 






8 0 2— TiftS iOzflg 


109- 








20 1- 






804— y—x- vujyfiM 


202- 






8 0 5 -7t^7rX • ylinyfi 


203- 








204- 








20 5- 






8 07 -it77X7 


206- 




10 


808-7^7rX ■ S^y rjy^ffiSrBYKLT^^L 


207* 






£*S i O2H 


501- 


»y— x ■ Ki^^f visa 




8 0 9--^^^^^y^;l^fcir&®®LTV^^T : E;P 


502- 






7rX • £^y ny^ll^ 


503- 






8 1 O-ECR-PECVDSTML^S i O2IS 


504- 








50 5- 






8 1 2— ME* 


506- 








507- 






10 0 1— XtE 


70 1- 


■as 




1 0 0 2— TflbficiiM 


702- 




20 




703- 


•a 7 K> $/ y n yM 

X P <_» Ok TO* ^ -X ~* <^ IlSV 




1 0 0 4--SS""C7)^y 3VB 


704- 






1 nos-^MSsgi 

X V y 1 JrcU^/B 


70 5- 






1 U 1/ D ✓ P 


7 0 6- 






10 07 ~tfmx*v7m 


707- 






10 0 8-y— X • KM 


708- 






1 0 0 9 -t-v y n y« 


709- 






1 0 1 Q-mm&R 


710- 






101 l-sta 




|Q~ 15 1 1 1 1 1 1 1 1 1 ■ 

-3D -10 0 10 2D 30 
<r*-h3ff(V> VgslVl 



(15) 



*SHPP1 0-2239 13 



[an 



[B4] 



///////. 



103 
102 



<a> 



-J_^ 1 02 

Moi 



(b) 



105 



(c) 



106 




107 



(e> 



[07] 



///////. 



(a) 



J W01 



7//////^ 



~^704 



(b) .707 
^,706 



(O ^ 




71 1 




0 J5 SO TS tOO 125 ISO 

RJS(nm) 




(b) 503 
506 

J\/ 507 

i i nmi i i i mmriii i iiijutil 

(c, 4 
505 



(16) 




(17) 



1^^10-223913 



[11*81^1 0^4fll5H 

iwmmmzi mm 
immt,i wmw 

tc:«ECVD&t: < J:0^2ie^^lSSr»jSt. Lfr& 
&(cl?iBT* )V7 r x=s »J 3 >mtH&l8MZlt& Z t 

[0001] 

ijocL s i t>v xzt\ tmmm±.£tttfLZtim 

[0002] 

mm.tt.rn v\ zmmrtmiMm-? v y v rxtt 
[0003] LfrLtctfh. mmrncot&kit^is.m^ 

[0004] W&Y7>i?x9<r&*>*)\&mtom 

>tfm^t>tix^h&. im®m&-tofcLx&mh7 
[0005] wtzommm yvvvx? zftf£tz 

^y*^xya>-JiiSr«j£L^ y-M6 
til£JMt£fc:Hg«£K$ (Oj ) . (N 2 
0) . (H:0) £fc*£#tri^fcttf?H^Ttt* 

At, -e<oas$-8oox:*>^i i o o-cgg^ssfc 



mm&^mtftm^m^hx^t:. #ts 

g«<0&ffl{cW*.*§S 6 o 0 iCgJgOTOIggSfiJg 

xftfoth<r)\^«<7)Wziffi?>-btLX^h. mm. 
y *twmmm zwssmivmm ( l p c v 

>£m77X-?CVD& (ECR-PECVDft) t«c 

zsvaynmwmL. ^<^6oox;. 2 4B$ggg 
mxmzmt. <k£%Bmtt&mm (apcvd 
so izxy-hmmm&L. xmrnrnzfrium 

KtZtffih. (Japanese J, Appl.P 
hys. 30L 84 ' 91) 
[0006] 

^m^umtz^xn. w$<vmsmmk%ixx 
z-rm-izmttfcmizm s i oimen&f&T 
*<rmmz.$-%< fc t> 8 o ot:jiUi^iaia«^ 

xAv+vy- Y7>isxf$:ftm-hn&^ wsLtv 
xmm^mm^mmmiizcom:^Wiizmi 

*##v\ X. 3$5tLSim?£WX1*Tm&h7> 

[ 0 0 0 7 ] fcfc^-v L P C VDffi 

T»j£U y-MfSSISSrECR-PECVDffittSO 

i!)S* s 4~5« I /V. secfcfi<. iSSt¥3«fc3£B 

kLxms^+itxtih. mixmmmmm<wm 
$^Ziti&£m>ixx^&*mwmizai*). mm 

xfR\UGmm&tt&m<nnfriirtffimztiximo 

)V7rX- vynySJSS-JtSL. -?-«0^6 0 0rgS 

^KB^itL. APcvx>mzxy-vnsm^mL 

^gfc lt5^f-h)-t-w&. x. %kMmmmc 

[ooosj^t. mmmtmmt Lx\&mgtf 
< . Bistte&Mo smttLxftmmm&tf 

y. Lfri>zoLtMmmt&wiftf&.-t&xmT*. 
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[0009] xmiiiimmmiz&KXKztvt:®! 

[0010] 

mmmrnvsimmi. wsituzr^tvyrx^) 

[00 11] 

\>\ 

[00 12] HI (a)~(e)(J*#^5!lfc:»{tS 

i &mm.x 9 #~ Ym&rm i smm^mkhyy 

[00 13]*##«f|l-C«, T«!fflS101i:LT2 
3 5wmOcrmmE2itf7X*:m^t:#. 6 0 0X:<DXS 

SftXtfeLSi. HiS5cLSi^ ^jy'jay- 

[0014]* "f 7-fc h >XliJ< ■ Xf-;P • y h 
£^fj«igffl+lcTiffi»« 1 0 l£jfL. 

s-ff ^ . mmM*x\m&f£x&m:t&L. see 

y— ;Wfc«k £ jg^S^-HrofctaffiSlAVy y? 
Sn-CV^*foKfcT*aS:jrr. iXfcTflSaiSl 0 1 £• 
asBLT^S^6 0%<0«i&«Nc5#iaiiU Sgfcg 

[ o o 1 5 ] ^ o txrnm tiszttmfck£®E5m 
fommii (apcvds) xTmmmt^hzMft 

(SiOj f&) 1 0 2£2 0 00 AJifgU;. CI 
OTiftS i 0 2 K1 0 2tim^)iD^a^^a^r*®Sr 

w*tim^xmj8.2tim&h ; 7y:jx?0)Q. 



mz$%.{kt&&iz>£mxrtih. tmmz. mixm. 
i o 1 1 ixmn#7xm^t:m&. #7x+ttt 
tix\,^-f- v y ^A&fc'<onjiM *y#^ xafi 101 

t&<r>m<®ma>mtx^h. x&ms.*ms.io 

h? yvx?m&mm>mm&mtzm tx^i, 

TJfcS i O: ISl 0 2*W$oa«iagli3 0 0XTC. 
g^fctJc 1 ) 2 0%t^f?$tU^>-7y6 0 0SCCM£84 

oscavmmtmzAPcvDmxtmi*:. zom> 

[0016] m^x Yi—x\tT?*i~r?-t*£h^m 
mi'kA.tii'Vzymf&i o 3*«jicvDftt:Tifta 

Lfc. &g%miTl*nMh5yi;xfittfi&Bmi* 
tmt tX 0 yZSUstEW. nl^fetf ij yftftfc 5 
ft. 6&tf)7C^ PM&£fcr*a^£*6tf>i;l,T2»u 
3ft«7C^*CFtt!|!j7C*fcL-C«6JD$il#S. CK^Rft 
«52:^fc*yU3ySlSl0 3<i^-«iy-X- FW 

y««fc$r£S5&t\ *#^iicoiD<^i«!ft$-cvD 

s^. ^mitozj *yfcixn&i'»3ymizfi*>jtej 

Kts^»f ^yn^^c^mmmstth^m^m 
<ai> txtty y 3 ym<mm<v&&<7)Mz^wto*m& 
■t-mmmt**). ztnzi*)mx-&b?yi;xf(7) 

ti-t/uy ■ TJAy ■ byyifz.ftfzmt*-**:'). 

ttmm : mimiirc%z.i>mzm *) >> y n yjg* 
[0017] i Tismfot ix y ^s-s^t/i' 

V>T. *tt«j££X,fc*^y 3VSIS1 03S-1500A 

[OO18]*##0|l-eiil84. 5ios»£3r-r 
5«£EcvDj^rtfc: : Ey>'7>'*2 0 0scoi. ^y»>A 

*<9 9. 5%T*X7>f ytfO. 5%<0^y>A-*X 
7 >«^^Sr 6SCCM. Mfc'v'J W10 OSCCMS-gS 
«S3S6 0 OX:. ^rtBE^J 1 0 Oitorr T*mL 
Z<m<0mm&te29. 6 A/mi nT. ^KB 
»<0y-MKilfili2, 0 2 5Q/CrC#ofc. 
[0019] mlBx»J 3y^jg±tl^^x F^Jg 

-f>««10 3 5:}gj£U^ (SI (a) ) . gWCSIBI 
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mm. 1. 6 7%jiiwfc**itfc2o#iiL-cv-* 

fi*>fc«EC V D8rC*lr >*>l>&t%& y'J3 
[0020] Z<DmmECVD%f&p(7)m&i*184. 

tixaxf^VVA ■ %M ■ T)Vdy ■ xmeymifx 
Ji^fciEfCSaOFFgSJ: 9iPrtfci£A3*U RJ6ff» 

oorfc^L^o. 2xnmxhh. fi^tffAa 

«9fgpg£ 1 0«i-«tff lA»fT3 58co£«EO 

[0021] Smttn-* 9 -*>7b ■ ? 

«^'^X^aStflc#L^^|@|gSEE*fh (MKSftA 

5ortc«-5T. ^^PAffl^^^mtTW^^r 

. fcTHSSI&fcfr^fc*^ KfflWlEEttOmt o r r 

[0022] V-X ■ FW V««l 0 3tfJBl£3*U 

£Tffl£ fc LTBfefcKEEC VDffWcff ASflfc. if 
A^f<0RJ5^rtaS«3 9 5TO»64 0 0"Cg£fc:{fot 
*LTV»5. iJHiV-X- Pl"r>fMl0 3Jh£gg 

SMRI£Sfc&*. S«ffA^tcSi5rrtt=^4 SL 
M~ 1 0 S LM^g^S-teURJE^rtSr^SttUHmfc 
MfcRIG^rtA*)P#iSfc:(±»6SLM~ 
2 0 S LM*»C»Blb&--f vttftftU fflSf Aft 

Fftmns ijiicmtu xuts i fcRjBtTRiaPrt 

[0023] 3£«t ASL J*33IS , £2MHE*lt L 

*##0<! 1 Tt4Ri5^rtiaS* t 4 0 0"CT2#t5J<7>3££ 
Oft®. RJEFrtEEAtt 1 m t o r r J»TW>fc. £ 



« i t« 5 5 oxrrf - * >*>v& k ttti'V a yaffles 

<fcfe«£#99. 9 9 5%tLh<0^?gttX{i^7Cfey 

0|l-eJ±tfiJK9 9. 9 99 9%feLh<^y>A^3 50 
SCdttUMt* KffiPftEEfcUt8 0 . 7 ± 1 . 2«torr 

[0024] mmmsmtk. mmxTGtmz&v) 

AU ^UaMHtl 04 JfBRtfXi: LT 

tg-c#s#. a* L<»i#^-x«ott®ii-eti-rn*s9 

9.999 %£LbP&». ###01 1 ?li*&R*>i*JB 
Wf. J6S99. 9 9 9%JjLh<7)>'7>'5rl 0 0SCCMS 
LT^ynygogio4^«»L7t. d«0^r. RfcjFrt 

398. 6±1. 9-torr fcftofe. 1 TfcW- 

A-y*;Pa5fc^^y3^ISl0 4«2 1. 2A/m 
i nOJ»arST24 8A<0lSJf fcJftSU: (@1 
(b) ) . 

[0025] *mmiTit^9^ynmfotmiLP 

IUt0K= t r V DS^A P C V DS^XVN-y 9 

[0026] ijctcc: o LT#^.<t^S«fcfa«Sl$-ttL 
T. vy3ySK10 4<0|gaffc$-jt«). Jg^^liA 
?rffo^„ S«!^KPIi«@gi!p-Cil^4 0 OrtCtm^ii 
Xm*). ttS99. 9 9 9%JiLh<0^^*2 0SL 

satas^ffifcrauTv^seiiii 7#fs&»t 

•C4 0 0r<om»Jl!iartdfAL^. ifA^3 0#S 
4 0 OTXlfi^ SISOffiSfc:flc^-f^W^T4 0 0 

#S^-5. Cl<O4 0 0X:T*-f3 0^»mKrtS¥K:«c 

was*, i/'ja y»K<oigafl:*%-fc:ff o vmm 
t%&. msamr jcusc 2 0 s l M^g^^aai^ 
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tt. mmFKtmu&i i 6 1 xr$ht&>. z<D4 o 

W@5klzW&Ztl&. 4 0 0T^6 0 0 , C'\tf>#SW: 

to i ftmiixfr hit. 6 o o r-csg^ffifcii Lfc 

\mt>L>tl&. *##Wl'Cli600 , C{cat^23 

[ 0 0 2 7 ] .1 d LTft6*lfci'y zymmi. VVx 
hTW-->72ixfi:&. VSmt&m (CF 4 ) fc& 
m (0 2 ) <OS^7-7XvtflcOx^f-y^^ f-v 
y*;l^ 'J 3 >5SBi 1 0 5 Lfc . (01 

(c> )*mMi?m&Lt:i'VziymmtcF<t 

Ot<T>ydf5 OSCCM*f 1 0 OSCOrCWI. 1 5 P aCDK£ 
Ttt2. 1 A/s ec^x^^y^^SS-^TLTV^Jt. 

[0028] mzz<rmm.*wmLTuh®gi6 o%?> 
vmtzxmtt. Em. 67%m&m&tim£2 

ss^d ny^isi 0 5±.<r)&tmimtmm^zfm 

yWir^xvcvDUB (ECR-PECVDHS) 
fcXy-M61i!gfc*£SiOi I8l0 6£ifc»l,fc. 
(01 (d) ) ###011TfflVVtECR-PECVD 

li. 2. 4 5GHZ<0V>f^O»*^|!r@2 01^jit 
TRKS2 0 2fc*fr*u ifxmX^2 0 3 «fc 0«A§ 
ft£i oosccM^l^a^r^Xvfc-rs. don*. 

^^o«<oaj*Ji2 2 5 0WC*'5. £US£2 0 2O 
^fc^g$*ifc*S53>f/P2 04fc:flc'j&jSg2 0 2 
rt«B^r5Xvfc8 7 5 g a u s s own* wrcr 

7Xv4w«^fcECR^£?8£-£Ltf>-tv>&. .rco 

3*U T7X-7fc^LTfiatM^iTJtSS2 0 5 $• 1 
omHaW-rS. fflR2 0 5<?ifififc:ttt-?-2 0 6 
S8t£*£ 1 0 CCfcftoTV^t. i^firSJB 
SnoJEEMil . 8 5m t o r rTH~>ti. WSTyX 

-?m tu LP<osat(igii^xsA^2 o nm»t> 
ft-cjgo. i otw^Ti^r^xvaH-^sefctfc 

d<O^X^A < S2 0 7J:0«S9 9. 9 9 9%J3Lt 

l/C*6*lfcKR3'?>iR&7?X-?* 3 0#fSS«lc: 
8&»LTy-Hie&lfc$:£SiOj|8l06£l 50 
OAtfMSU: (01(d)). C^RJ^cDffAtt 
2. 3 5mtor r-ClTofc. 
[0029] <fcfc?OA£;*/'C.y*-8rei 500A« 

»u >w--v?\zm. y-h«sio7i&?Bj«L 

fc. ClO^-hfifiittlil. 356±0. 047Q/ 

cmrofc. *#^fir«y-h«g*mfctT^o 



VDW&t: t>«rtg-e*rs. ^vcAPcvD&TJiigie 

SHl08fcfr6SiO 2 |g£5000A«»U:. ^ 
1 TTtfLS i O* JS 1 0 2 Lfc 

M y]R 0 Ul L«ffi 1 0 9 * X;\' y fcT^jS 

u hyy-sxftfizm-h (01(e)). 

->)A^iwt.^-st8 0 0 0 Awmmizimi 
x. v-x • ymanm&ZBjSLLte. zm 

imT)l'$-<>J»fg(?>is-hmrili4 2. 4 8±2. 0 
2mfl/DTt-5it. 

[0030] i<0S(cLTiS^L^ISh7>^^ 
(TFT) <7)!Jttt<7)-0jVgs-Idsia&$-03?>3 
-afc^Lfc. Cl^ry-X ■ KW y«gS[I dsiiV 
-X- KW>ia«EVds=4V. &g2 5iCTa£ 
Lfc. h^y> ? X^>fXli^>'^;l«c7)fi$L=l 
OMm, (iW=l OumTG-otl. Vds=4V, Vg 

s = i o v-ch^y^'x^iSrjrys-i^i^^ymffiii 

2 3 5»CI<Da«0»f ifefc 0#<O 5 h 7 y s SX?$ 
m&btcffi. I0N=4. 65±0. 39vAk&8%b 

7yzsx*imzttmmmi*giwmt>trfi. 
x. b7y^x^<omsm.mix*)^ihtimmm 

Ilju o fcJfg®JgN t ( J. Le vi nson et 
al. J.Appl.Phys 53.. 1 193. 1 
982) li**l.-? f fUto = 2 5. 85±0. 96ctf / 
v. sec % Nt=(6. 81±0. 15) X10"1 

/«2 -C^rofe. 03<7>3-bfcJlifc«^fc:fia5«i» 

^tt^0^tfc. I0*>. ^>-*;l^y»J3ygiSiSr« 
ECVD2jfcrC6 0 0T:-CHtaU 24^ra<^aji!«i5 r 
JfcSitjfl!lttST*##« 1 <0*||Ba t R-^ieT-^K 
^(♦^IM^lSL^tcOT^rS. «ECVD 

/y7>H12. 5SCtMg£L % RJ5ri*lJEfttt9. 0m 
torr, «iaa[Sttl 1. 7 5A/minT2 56A 
Z(DmttK(ry-W<?)T FT <7)*y 
mfcit I d s = 0 . 9 1±0. 1 2//ATm#S6^» 
Stt/xo = 4. 75±0. 20ci*/v. sec.jfli 
?&SNt=(5. 18±0. 13) X 1 0 11 1/ci 2 T 

ci^Hfi*c % 7-*y*ti>®i'Vziymm&mmz 
mEcvDmizX60ox:^y^7y^&i2. sscch 

tmtt&. ECR-PECVD^Mt:T*^r5Xv 
«SJ:itL, W^H4*##^l<0*»BBfcP-lS 

mmkco-mx^h. jm%sm\m2£.7M,tzE.c 
R-PEcvD^gfcry-MasKJ^ft. 

$rff^\ |gfcb-^-2 0 6fcJ: 0SS2 0 5tf>Sg£ 
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3 0 0rtll$|^{tT#fiLfc&fc:ff->fc„ m.9 
9 . 9 9 9 9 %&±0)7t<mtfZ 1 2 5SCCW+#XSA'g 
2 0 3 J: *)%JSM2 0 2 fcSatfU AT 
fc. V4?O«iii;W+2 0 0 0WT\ KJES<Off*« 
2. 6 3mt o r rttot. *f77X7!iSt»i 3 0 

affirm*:. zoiTmiKmmtmmmoTFT 
tmzmzLtzm, *yBsnds=o. 96±o. 1 

3juA v n#m&mBLVO=4. S8±0. 22c* 
/v. sec. JfgffigNt= (5. 12±0. 13) 

x i o 11 i/ctf m^>. imrvxiim?) 

[0031] &(Cfiy^<^fl5^-flfc:*^#Hfc 

vy-himmt:APcvDmTtmLt:&. *mx7 
x^nLxnw^mmzftm-hJM&i.. y-v 

^]g£APCVD^15 0 0Afc*mU:iai'k * 
PCVDST-(i^SiaSS:3 0 0iCfc«^. g^+fc2 

o %v v >£ii&timm. * 7 ym&$x z 3 0 0 sec 

&££4 2 OSCOeSL, ftl 4 0 S LMtf*?&S?J8g 

fc. JftSBaglil. 85A/sectfofc. 

X^^tt^H3<03-Ct^L)t. ZCOhJy^Xfff) 
*>m8UtlM=l. 4 9±0. 0 5M. 
§&Jgjuo = 24. 60 + 0. 72cb*/v • sec. if 
8®£Nt=(9. 20±0. 15)xl0''l/ci! 

^iiffi^ft£*1ffc:ffi«U y-hWEOvtigx- 

fc^A^t'Srs. APcvDa-e>-*-h»sis*«» 

-e<0H. V-X- FH>ft»i4f-l 
lvftjgfc^jgg^gi©^ i*_L#9tf>«gK> 

-*SfcS!Kr&lS!3f5Sie<O-0|^B3cO3-dt*-t. 

tmttzftotiCM. y-htmmiApevDmvm 
«u ^m^mryx^fmimtm-crHh. y- 

C R- P E C V DHHtC X 0 mat P-c^fefrT*ST 



*Ht£S3?)3-dfc:^l,>t. ^>^S[liI ds = 2. 

9i±o. 30ua. m#m&m&uo=24. 51 

±0. 67c>* /v • sec. *fg#gNt = (7. 9 

4±o. l 5) xio''i/ci! -CWofc. z.<ry7?x 
x?X'im%lt:5'iCDh ; 7> ; JXf0)ftmji+2V 

ggL£^iiBEvth#-mTfc'). Hstoa/w 
-f-w^twmm&mizzffiYyyitxfem. 
**4*Tvv8tv>. w^ymryxvimzm^timk 
miTitfcmryxvmzftb&^mimtzittLx 
h ? yvx ftmmmti&w. ±mmiz^-izmn 

%hyyi''x?ZfttfL-t&mmmZ'%^t:. tatx* 

Efo^tit v-x - k w y^w&>hk%:hy-hm 
xm. m%£Vbmk%h7>i''x?z*ffim±izm- 

izft&l,®Kmtfftir>&. 

[0032J (##012) +*V*)\&t%his»a> 

»K(bi. 104) (omffimz&txi'Ozymm 

1 0 4 Oiftaigff ££;tfcflyi|gT##0! 1 1 E tIS 
CfcOWI^fcltBS-f&SUi. *##H2T1i^'J 
3>mmi 04£190A. 280A. 515A. 10 
0 0A. 1100A. 164 5AfcAa<0S ; 5rofeKSC 

u n ymnmznLxm^LtimdmA 
¥««ce<oiss:*i 500 kmt %mm ; mmmx' 

■ *7)ktf1^tz^2ixx7lft&±£^fm 
[0033] 3 ) y-X«Bft»M4 FM 

< fc if *> f> t^--ti<tfmtfy- v mmz-ft 
txy- hn&kw& o&ix^^tmzftt&fm 

lfcP-^SJ&^ffifcTfmU:. 3T»i3i-7 
• *7 hSaM^f^gfc L-TS5 ( a ) (cSrtX^ 

05 (b) (^-J:at:y-X- KW>^«503^ 

M^)^ywmizy-vw&5 04$vx?t lx* 
mt4*>m%^xftm-hii&m5 (c> tc^ 

mtmnXV-X ■ YU4>ffi&5 0 7t:-?X7tt5 0 
[0034] 3TliTtflS«fc LTSS7 5n 
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?*7 • -fe y hmfmmfmm&m&it:. w*>. t 
■ra«B»Mtu t«s i o 2 &£APcvD8#i:' 

mxmmi. mw-->r+iwzmv-x • k 
^>mm5onm&tti. zzx&ti-v>*)\^: 

tot. iJct##0HfcPtttLT^>*;l^i5t^S 
y'JnySISi&2 1. 2A/minOJftS»rC2 4 8 
A<9|gJfE{CJ|t«Lfc. fflU ##^lT{lSlSOSffli^ 

JJ2 3 5-ncor5-53HS±(cSg7 5-?>2£&£^ 
OI5r±|6]^t3IHtT. RJEFfcHALfc. £T##m 

«U 5Sfcy-bmffi5 0 2£»j£Lfc. £*M*-h* 
«50 2OHIil0. Ojumt\ V-X • KWMHE 
Alio. 5jum<04»'^ty-hSfiii|il 0. 0/zm<7)4» 

-x««5gt<7)gSI <*7-fe y hESi) Ji-£*t-?*iO . 
2 5/zmt^rS. *<rXmnm 1 i: RfiKOgB£#ffiTJi 

[0035] zcomiz Lxftf8.Limm*m#gm0> h 

y>isX?imcr>— WVg s - I d sffla£06tf>6- 
afc^U:. a6<03-att#^lTiS^L^ae# 

tt-r^rs. H^fetBWit:^saifc*##«3-r«y 

l^*##0!3fc^V>T»iy-h« 
2 . 5 VJMTCtty-^ • FW f^SE* 0 . 1 
pAg£fc«l3*T^S. 06<O6-b{i##m«Ofi! 

m*>. f-^y^PSv-yay^KiieoorcoaEEcv 
DftTiftasix. y-x- fuvhhiio. sum 

£fft£ t>tl& h?y=Jx fWQL&ih . Ztl 

ftiauctH vc t, y o . ip askhfme 

B<03rymre«I ds = 0. 090±0. Oli/Afce 
&TlXiiMo. XZ(Qm>mi&l>M o = 3. 33± 



0 . 15ci2/vsec tmm£$)3m£tt.bx^ 

###fl3{i06O6-a£^£iVO^jID. y— 7 

nfcim<mt. &-?*>mfin>m<tmLx^&. 

*mm3X\i*>W8ibLXl ds = 3. 71±0. 

4 3jua#*§£*u u&mmnmmvmw.v>*> 

*5KBT»l»»JSfc//o = 2 2. 0 0±0. 9 5cn2/ 
v s e c fc&iJSHf £^Lfc. 

[003 6] (mm4)mm3xtemig.T74> 
( b > x\m^ y a >§t£«nt u y- mii^ 

[0037] 07 (a) ~ (d) <4*##fll4fc:|*ft£ 

vxfzm&th is y 3 ysK^fttiaofiBixs?: 

BrffiTSLfcHT^ra. *-f##«l i:E&ffl£7 0 1 
£ifei*Lfc&. Ttt!«aig7 0 2 f: LT S i O2 IS5- 2 
000Ag£t£»rs. ^V^-<7)^yn>|g^3 0 
OASSJiLhitfflL. ^--y^fcfHV-CvxVKi: 
^«^U3yjR7 0 3^£r£. dcom-co^yrj^ 
Rfc LT*S8fe0!T«#^l 1 X+x > ^H35^ 'J3> 
)82:J^[L^LPC VD^g^fflV^T«aSaS6 0 Ot: 
^7^8*12. 5SCOfC12 5 0A{C^[tJt36 J . CI 

rgST^ynyjss:ita^-s»t,. wmxxtixz; 

5/y> (S i 2 Hs) ^fflV%T«SiaJS4 5 0lCgarC«l 
8W-&9t». PECVD£fcT2 5 0iCgg-C>'y:j> 

K^«mt^¥t>isrii-c^r&. iSfis?ag6oor^ 
t>«*>^w <5tfc^z<o^y3yM7 04^Jtats 

y 3 y«cOKff*{3 0 0 AggfcLLW 

hisv^vm 03\s.£mbzi\+c^. ^mmAx\t 

m-O-s y 3 yjg7 0 4 5r#^0i| 1 Tf-^ V ^;H35fc^ 
S^ynySJgfcRWSrSrCttltU:. Wt>LPCVD 

v5>«Ml0 0SCCW(^aS2 1. 2A/minT2 

5 0A<OSSfc«^L3t. L*»L. m-<OisVa>m 

nomm-*)^) 3 ie«aas6 o o 
-ctmx.tomf8£mxG&%t>i£. tmK&uwx-i* 
*imx$z. mm. m-<7)isva>&i>imm.6o 

0*C. y5>ail2. 5 SCCH. KJSFrtff;Jj9. Ort 



'J 3^187 0 4 tBftLL (07 (b) ) . 

in-**:®, mm i fc mmo-mx-?- htmm i o 

5£jft£U:. BD*>. ECR-PECVDffiTS i 0 2 
mi 500A*SL^. y-htSIUf 7 0 5<DJ&£# 
St LT{i^-«Oy y aym7 0 4#MM3'y 3 >K 

■tfflVVt. ^dT<2LPCVD£-Ci£«iajg6 0 0 
"C. ; tyv-7V2 0 0SCCM, *OJ?A]P99. 5%T* 

esccMHt^y^Ai ooscotesgu PrtEEfti oo 

■ton- -C3 0 0 0 A^K^CifcRL*:. 
MKS««74 4Q/CTC*ofc. 3IS8^t>i/Xh 
£&AiU Us^X hW^~~^*ff-jfca. CF4 

-yftfiit:. CFttO2<DitJfi^tl^tl2 0 0S(XH 

b 2 0 oscarcMm.ta^7 0 ow^N-^-->^$-tr 
ofc. rw^cojB&lra^ynyK^xy^y^jSettl 
5. 4A/sect5*5 7»0l7f^W\ y 

-h»S7 0 6^i£L^. fiiaani^yayiswigsii 

30 0 0A-C#->fc<OT\ r(07"7X7X 7 fy/t:{!c 
y » y- hWmitU^X h 7 0 7 fcit'*ta*«l-l r 
*t2 5 00Agg*IIW><c>*VCV^ (H7 (c) ) . ifcfc 
y-hmS7 0 6fl*WB^fcP^h 7 0 7£i«SH* 

#H4 -CJiS^^SW^T vvfrv W *>tffei2» 

i»HBvvcwiiH:*>*aDMtu;. Mfwt l 

j$SEl 10kVT3xl0 15 l/ctf cDSgtcJTt>ii 

y|&o-gwiv-x • km >^«70 8t*o. xy 
- hmffiffr£fc:ffivtf:)^x h 7 0 7liJg^#iJ J: * 2 

Mmgjerts^. icoTtfi&rsmzoxynyig 

(07 (c) ) . X. ZWimzm. *7±°rY 
l^*XK7 0 7iHHStU:&. WS{C6 0 0TCT7I$ 

*&*>»fifl:*ffl*rs . *m&4 x-amm 1 
miTfr^fmmt mmmm<T e> o o-cct 2 

O2 7 10§rAPCVDS3ri:T500 0AJ£8U 3£ 
T. *^$-llIfiSmffi8 0kVC5xl0 15 l/crf m> 
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*fc'T1!&7 1 1 £U hS?t&¥3*fr§gS# 
[ 0 0 3 8 ] £ 0 LTfl*Lfc*7* y 

%m<r)hy>i;x?im$w%Lt&i. l=w=ioj« 

nw Vds=4VT*>-«Sai3. 4*tA. V-X ■ H 
WJ'«Src*d*BliVgs=-3. 5V<0B$0. 0 9 
PA. XVgs=-l 0Vt^LJt^7«j»i0. 2 

8 P Afc. h^y^'x^ - jr7^y-^s^fi<ff 

[00393 mm3wmm4T&<*:miz*7*: 
vhmm i m#3imx'v-xmm- Yv+vmm 
ti&titz&. mssmztiat&mx-xyimitiSK. y- 
?mfc<o4^\,>mm&mmzftmmx'ii&tf. * 

!6BB36 { ##«S<3ftV##0|4-^^tyt:jr7-b-y HS^ 

mmi*msmmm:mm%.ztiztoxim lx 
ms\ muimm4X'*7±vhmm®&mmmz 
ttm-humt Lxy-vmffiai o tfc^mzft^i' 
isxhin*>j&«D-?x?bit:tf. mtztm^um 
ma>. mz.K&m&y-hw&ti,xm\.\ zcvm 

f^«ai*&. x. 05 (c) tc*ufe«t3»cjstx^^- 

KflUgfc^V^t h-?X?&5 0 6C0lg£y- h«BE5 0 

y-ty vmmw&mfrmwizimx'tiz . 

[0040] (SliS0!)08 (a)~(f ) «MISS 

M<^gig^BfBifc^Lfc0CWS. 
[ 0 0 4 1 ] *3Ufi!rCtt|g*ittfflS8 0 1 fc LT 2 3 

5-ntf>E3s#7X£J8vvfca^ 6 o or»iast:wx 
ntmxitTmmx^h^^ twmm^zz 

§tl^H»C7cL s I %£i>Timmt LX*S%r&iZ> . 
*?mmMm;ft LKE3i#?xmR8 0 1 ±ffl 
fcTtfeS i O2K80 t ^SEfl^^ffi^a (APCV 
D&) Xmmtt:. T«!S i Oa 1880 2<0«)RI±fflS 
3S3 0 0X:. isyyfim.1 2 0SCCH. ^84 0SCC 
M, 4 0 S LMTiftSL^o 

(±3. 9A/sect. tmm\t8tt3 3®X?i'? 

is*)3>mmo 3i:wmm.^mm ( lpcvd 

tT«SLfe (08 (a) ) . *HM(T<±^$0!j 

tLXVyZMV.. y*xy<y (ph 3 ) o. 03scc 

M. l/y"y ( S i H« ) 2 0 OSCCH^Jgm^Xfc LT«8l 
S£6 00XrCl 50 0A«^IL!t. ^<^<0«SaS 
«3 0 A/m i nTMgWy- MKilftli 19 51 
Q/QC^ofe. »CtC|ifa^y3ySB880 3±tc:W^ 
Xh$-Jg|£L. H^fl^(CF4) . g?S(02) . m 



(23) 



(24) 
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* (n 2 ) m<r>m&Tyx-?w--yyi:fTi\ y 

-X KMy|g«804£jgj£U;. igWCKIS«8 

T=£A>7rX • ^'j3y^K80 5^S£ECVDffiT« 
«Lfc. (08 (b) )*^Hfc**f7S«ECVD§!| 

am 84. 5i vBusmtwztfyxizmmzti 

t/l^rx- >-ya>iSlg8 0 5£Ji£«U:. 
rx • ^yny^K80 5«lsm^xfc Lty'y^y 
(Si 2 He) 10 0SCCM£fflV\ :?&SWfXfc LTA.y>> 
A ( H e ) 10 OSCOtefcffl Lfc. ifc»figti4 5 OX 

;P • 7-X9- • XV7txi-9 U- • 
FcDfSMta V?? 9 VX ■ *A>7im 9 fflfC* 0 . 

?rx- isVaymSkSO 5£*£S4». SJBSrtOBE* 
£3 0 6«torr fclftofc. Jtfgggttl 8. 0 7A/m 

1 nt> 3 0 7 k<T>Wm£.TW7TX - y'Jayflg 
8 0 5 ZtmtlZ. XtZOmtzLXftiS.ZtVtZTVl' 

y r x ■ isvzi>mm80 5±.izui;xhi:mfS.L. m 
m$m. mm. mmm&Tyx~?w-->y 

X - ^U3>HR8 0 6 £SUr. 
[004 2]ifcfc. i<^1S^KLTV^aS6 0% 
«0Wi!tT«fe^t . St 1 . 6 7%M^c*K*igfcfc: 

2 0fHB8H/cy-*- KM V«S8 04 fcvvtffv?- 

>»K8 0 6±oa&iHtJg£JR98$*va^£vy 3 

XvCVDJgg (ECR-PECVDgg) ICTlg^X 
5Xv807^Bg»L^. (08 (c) )*mMX-m 
V^ECR-PECVDga<Oj|©$r02tC^t. Ksg 
T7X-?\Z2. 4 5GHztf)v^f^n«[Sr^«S2 01 
SratTRl5lg2 0 2tcg£ . 1 0 OSCQiV&mz/fx 
m\'g2 0 3frt>mXLXWmT : 7Xvi:±Tti. Z\<T> 
iSSi&SrtOEMi 1 . 84itorrt« V^oftCOffi 
*tt2 5 0 0WT*ofc. EfiSft»MM3i»Wa4 A' 
2 04 #^»7<c>iVtJgO . 18^T7Xvt:8 7 5 G a u 
s scoat^Sr&ttTr^Xv+om^fcECR^frJrgl 

£«lx>t^&. a«2 0 5«T7X-7c«L-rai:fc: 

■MU t-?-2 0 6fc«:Dg«fflg#3 0 0X^=5: 
4«fcfah.TH*. ^^frTi^7-7Xv80 7^8 
#2 0#igHg8tLT. Wftl1-*>*>\&t%&QM£ 
MZtitiTWyTX - zsV 3>W&8 0 6tf®Hfc£fr 



W y-hJ6S«tf>-a5fi[t^SiO2K8 0 8^# 

y-Mesio-atfit^sio 2 us 
xis>)zi>m&&09tffi$ii,x^&. (08(d)) 

36fcSES*«*JMf<a«LTy-MMMii:*6S i 
O 2 &810£it|gU:. .r<Z>SiO2|g810{i-?4? 
o&aj**«2 2 5 0W. V7>«*6 0SCCM. g^SLfi 
10 0SCCM. a«iag3 0 0Trt\ 18. 7 5#S«« 
Lfc. JM>M^*JMrtflEtti2. 6 2itorrT 

Wfc ( £»ft*ttfcX D TV*t->J-: y-T 9ttM0 s 
S-ES4G) fcJflWC. wntf-^v^A^^^S 

r^;w7rx • isV3>m&mft.hxmtfLLt:s i o 2 

I880 84>Mff. &tfECR-PECVD£T«»U: 
S i 0 2 ft8 1 04HV*»£U3)L TWVTX ■ 
isV?>fflgkS09ifi205k^ SiO 2 M80 8#l 
2 OA. Si0 2 K810#150 0AT-Wofc. Xz\ 
»*#6 3 2.8 nmCMft* S i O 2 &c0Jg$r 
mi. SiO 2 &808#l. 4 2. SiO 2 &810# 
1. 4 0T»-?7t. 

[0043] 0 LT#£>*tfc»8t£ 6 0 0-Cfcft 

Z<?)VimjrMm!g.9 9. 9 9 9%&Lk(0gm/fXZ 
201/mi nsSL^ft. ^^tt»H^^«»L^t 

i:iS^$ixS. (08 ( e ) ) gWClOSSSrBtfE 

cR-PEcvDisgfcAiu mm&m^xmm# 
mtuzm&izTmTjxvZfmLt:. ass 

figli3 o ox:, v-f ^oftiU^ 2 00 0 WC*£& 1 

o osamLXTmryx^ziLxt:. zovmx&sb 

mft<7)B&Ml . 9 7itorr *X7'?X7)H 
jt«4 54)-Slf->^. 

[ 0 0 4 4 ] ifcfc? O A&X/ty 1 5 0 0 A* 

au >*f--ywzmy-hw&si 2*m&LL 
<m. y-hWBBic3y^^h*-A*BWt. y-^ 

(08 ( f ) ) *mmmv-x ■ km >jro 

fflV^Jt. Cl<7)^DT^$-'7A<0x-KfflK«i4 2m 

[0045] ZamtzLXm^LtdmihyyiSx? 
(TFT) W^Ptt^) — p|Vg s — I d sffltl£09O9 
-alCipL^. udtldsllY-X- KM>mE. 

vds=4v. iaS2 5x:TaKL^. yvyvx*- 

*M Xtif-v>*/PS?<7>fi3L= 10 //m. <IW=10 



Ojum-C^Tofc. Vds=4 V. Vgs = 10Vth7 
>i/X?Z*>Ztt&f<r)*lsmfi\S.l ds = 34. 5 

m>itnmmmmi 12. 52^ /vsect 

K&Lmwm&m.<r) v yvvxtim&m. l 
ft. m*>. mmsxa. **>*m^)a>um 

zmtbmmxxmmt m-wxBxmmmmi 

y^mis y 3 ^gigs-sat -r sgBtt+jufcH-er* 

m#X<7)*Szsyy\i2ASC(mL. KJ&FrtEftJi 
13. 8«ton\ tm&mil9. 0OA/mint2 

{ilds=4. 6tiAX%#mmbm±A. A Ocm/ 
v • secTt-jfc. ^<?X6fc. ftV^yllny 
3RS-^«fc«EC VDffiT6 0 OXtt:Ti£«U;&. 

Tyxvm^mvtztA.t'mxt?. fmryx-? 

S88t?:ifcU:TFT0)Vgs-I dsiSUg9(7)9- 
bt— StUt. itO^fTFT^y^SSIil ds=4. 
7juA"C. 4. 4 4rf/vsec 

tT«fficvDaf«iwt&t¥3i«i»-c{i. wmryx 
vm.ztuzfm¥m#gm0>T f t^$- 

«a*fl«ws*T**. m*^ ^y^/ps^yn 
ymt it. z-rrwyrx ■ w^yWRkfm 
u z^eooxemmztizzohwr). y-h 

ws. ■rcofia^tietcffi'). f&£3*i*TF-ni- 1 0 

< =3rv^. c:^M^fl^ia^v«a[«v d s = a 
v. vgs=iovri2. ijuatwo. mwm& 

[0046] £ o Lfi:%%i>>t>*$mMW*Ltm 0 . 

cHS7?x?*imu ^ffymmantx^y 
iti&isvaynmmiMtmt&fnx-. mw&m 

®m<0 h 7 yi?x9m#lMtoft±.-tmiMrb> 
h. ^txiit-fT^yrX ■ ~>VayBWkrMmim 

mTyx-?xm.ztiz>&. tm%M i smm&z 

*u *<ry&. t^&jfmti^lxtzUTTih. ztitzX*) 
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[oo47] (mm5)tm&m±£~/V3ym8L 
*£h^mni^)aymizm&Lx. is^ymizm 
[ o 04 8 ] *mm5T\ms.t ixmm 5m»m 
mizmi®tmsx'i>&%t>imx'G^xt>mi>%\,\ 

pcvDmximtt:. Ttfis i otmmfsus&ffiz 

&3 0 0X. V7VSS412 0SCCM. KS84 0SCCM. 

mmmAosummLt:. z<^m>tmm^3. 

9A/s e cTitHBSISttl 2#4 99?4r-3fc. ifcfc 
1 £X+* y*iWs V n yjgSri^-f &<ofcffl 

y^itfcJisau:. BP*>«ia«ajS5 5ox:. s^vis 

4100SCCM. RJSgrtJKj£4 0 0mto r rCTl 
l#2 0fHSv>Jny&£it?fU:. LT#£>to; 
v y r? ym<r)Wm& 2 5 2 AT* -o £ . 
[0049] d LT#&^^fc?»*!UI£ JfcL 

t. vy3>jg^stt^©«>^. ^(rmmtmrn 
#0iiT^y3yKi 04^ B i,tt5s«>s^fc:iisLfc 

MiUiSX YT'*7--y7'Zti. $ t>\zc F* t OiO) 
W&TyX^zm^v+ymix. *s0ay&<7>E& 
'W-ytftttf&tvfi:. 

[0050] Wi^xzcvm&tm&e oxommmttz 
xmt. Kfci. 6 7%m*mi*mKiz20im 
mtx. isvaymko&fmmtmm. 

y^y^M^ajSS-frJt^ S^tECR-PECVD 
&SfcTBfl3££J8£ 1 5 0 0 AOW$t«»tfc. .1 

zximmw&>m\tmm 1 ^*^tcTy- Me 

%m5?\zmmt Lxm&msnwmmmcoftti&u 
mititf. mtfficmi>*c?)mizi&tx-5iii?(?ti2>. 

xt UT*^*K*S?$ii^iilS5%^*X7 ^ 

v\ imm&i iokvt3xi o i5 i/c^ <n®mz 
mMsmmmixn*>>LA,t£. &£^?mmmm 

WSSTFT3 0 0X:t&titlX^&frtzft},LXmmi: 

mLK. mmm\rrg.-*ifflTrti^t:. 30 ox:, 
o Lxm&zixrz^mtoi' y ny^asi^fii^fl 



(25) 



( 7 1 ± 1 5 ) k Q/D*>'aS$^. HRtSHAtf) 

®mii)*ftzimm&Fmu tytmiaix. 300 

R-PECVD£T*«L£B£ft^IST«Sr£*fc: 

[00 5 1] ^-fS-t^ynyK^LPCVDafcT 
6 0 0*C-C«iaLfc^ ECR-PECVDScti&fce 
Lfcfi!#fia&£>v- y a y&tz^mzma 

u 3ooro<£3}siM:rs'yayM#mEwf&££ 
IS^wt. zzxii^ > j^ym^eoox:x. t/^5> 

£12. 5 0SCCMSU EJS£rtE*j£9. 2mtor 
r-C2 6 3A<0lSJitCltaL^ffi(^ *##0|5<O#$ 

tS*i»i»Rrt 5 y0rS-ffl^LT«T 1 GQ/CDHJiT* 

[0052] m~iz^ 0 a yl&i###01 5<0*2&HBfc 
£<N8fc6 0 0r<0§«^£ttLTfMU -5-<0&A 
PCVDS-ciHb^KS-»)SL!t«*fi»g<Oxy ay 
&CTt4«j£3am L. 300 WffliSiSttftrey 'Jay 
ddtmSi&JSJiAPCV 
DSrCMSiag* 3 0 0X:fctR^ v £S+fc2 0%isJ 

>titA,tz3m • isyyts&tfxz 3 o osccm. mm* 

4 2 OSCQtaU 1 4 0SLMO#S?fflSS$-C:tl^ 
imtf* fc£fc« LT . 15 0 0 A<0§Wfc«6?B Lfc . 

T^mma : ^jaymm^^.Lti. zolx%*> 

Wm.X (17 5 + 56) kQ/Dttot. *cr>&^ 
<9S«£WgECR-PECVD§£fifcg!tU **r 
5Xv*>H£i&Lfc. *ST7XvJ!«S{iSetfflS3 0 
0XTC*^£ 1 2 5SCCMg£U V>f ?D»aj^2 0 0 0 
W-C3 0#f§?Tofc„ S«rt5y 
Bfc^gfiifi^ 8J£ LfcfJL 2 r fr«^- b fiiffll 1 GQ 
/□TtLhT^rO. W)<?>3>rn<ni s mm&\ 5 8kQ 
/OCMJSMSHett 6 8k Q/DT^fo fc. 
[0053] £tf>&£6 0 OmFTI&BUiSilfc^y 
3 y&±£ ECR-PECV D§|gT»j££*lfcifcfl3£ 

6*a4Hp&„ ##MlT*U^ait*«BHc7) 

c r- p e c v D%wxB&2fiKmMmmy- h 



&I5PF10-2 2 39 13 

mmmmt . s^x*^^ y a yjgi±m 

c D ) <r>Y- hmffi^ffiiiifri^ h ^SS^MWsg 

[0054] (##fl|6) #tH5W7 
y§?fc8sailL*:Ig£. f»#^4*y&AilSfc:£ 

z.xwm.3 1 cT^Hi-f jry^tT^atf*t^jgL 

fcfllli, *t#3«5i:£<B-:EBT % *tt*Jj8am^ 

y 3 y|ggiw<offci££tt*fc. 6 -rofiM * 

y£ 9 0KVT3 X 1 0 1 5 1 /ctf JT*>ii/W:\ ZLoLX 
%^>tifz^mm}sa^ y a y§loffiiji£8l5£ LfcBK * 
«rt 5 * mxMX 1 G Q/Dt^lWWfcUi^< «SEJ±l6 

#mm.<7)4*ymgm£m\.K wm#*tLx#m 

*&«BO&©3:^yayBitc|8oT. iSatifi 

tft v y a ysmJia^tfSitfco-cw* . 

[0055] <##0f7)01O (a)~(d)tf*# 
#W7fc:i$(t*-b/l'7 ■ ySX^tf-Kffii&OM 

1 sa«#$wi).5y^^^fii«-ts^yaysigi|i 

Hi fcPft£««l 0 0 1 T«!«ftgJ8l 0 

02tLTSiO 2 KSr2000ASS«l«-rS. 
xm-Wis y a y|g£ 1500 AS^ftfll t . a-*- - 
y^ffaVT^-zHt^S^yayKl 003^fig 
■TS (010 (a) ) . z<nm— o^yayjgtLT* 
##0!7 -m##0! 1 -ef-^ y*;i^>- y a 

t^LPC VDHM«:fflV^i<aijaS6 0 0r^7>S[ 
*12. 5SCCMT1 5 00AfcJt«L^ 
tHtLPCVDilS^ffl^TJtaiaS5 5 OX^ST 

>-yayjgf-j^-s*t>. mafxtLX'J^y 

( S i 2 He ) £fflWCi£HjS#4 5 0X^ST«l»ri. 
Wi>. PECVDffifc-C2 5 0 , CSrc^yayKS-*t 

wts^t^rig-c^s. i^R^ias6oox:^is^ 
!S)BjSiasTir-&^tjf. MW:z>im.T$>-?xi>mb 

&\ iJCtc^Z^ya>Ml0 04^tta^i.^ i 
<0HZ<0^ y a >K«KJf^ 3 0 0 ASmit 0 „ ^ 

xfzmt ztttiftoi-v y*)\^mm&m£itKx 
jt^Hiamtf. ^-<o^ y a yjgxii/t-/ k t =5rs ^ y 

ayjgi 0 0 3Ji£gfc§*u5:^. &mM7T\im~ 
O^yay«i004 ?r##^! 1 X^ y*tl&t%& 

isvzymwitmt-jjmvimLt:. hj^lpcvds 
izx^jisvyzwmafxtL. iifflsasssot:. ^ 

7yaaiO0SCCWftgBa®21. 2A/mint2 5 
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o^. (Bio (b) > . mz&-<r)v>)3vmw 
--y^s-ffo^ mmioxmtmmomx' 
y-htmmioo5mis.vt:. w*>. ecr-pe 

CVDffiTS i O2 MSr 1 5 OOAKtfSL*:. 

-hmmtmtLx. 2oooAo»^£irr£?oA 
MSrfflv^. m&mm&m. 1 8 otrwc* 

»i9 9 4m£2/D-C*o)t. 3I#8WC APCVD^T 
?nA±t3 0 OTCOSRiSSTS i O2 0 0 0 

-h««il006fcSiO 2 Kfc#:S«t5*^.y;rJgl 
00 7£fl&£U :fWHH:*>£8anLfc. ###0|7 

m\\ JO&mEl 10kVt5xiO I5 l/ci* <0SS 

y 3 v*a>-*tty-* - Fi^-f y«« 1 0 0 8 1 
=5:9. xsio 2 wazm&m*v7Sioo7m 

^OTtft^S^Z^ysyBii^yas 
JnSivf. ^^l^510 0 9$-fl|«-r&tcMS (0 
10(c)). iKfci^S^SS#H»T3 5 0TTC2 

*<mmfgmmtLxsiOi kioio£5o 

0 0A#«U &>T3^?h *-^£§U*U T 
/PSr^rivfcif-Cffitai 0 1 1£U • TyJy 

mmmmmma^&tt mi 0 ( d ) ) . 
[ 0 0 5 6 1 ^ a LTfmLt-fe^ - T7-r ymm 

lOjunu Vds=4V, V g s = 1 0 VT^fi^sStt 
4. 8 9juA. V-X- KW>mffi?)&/hffliVgs 
= -3. 5V<0BJf0. 21pA > XVgs=-10VT 

= 26. lrfA'sec tfi^t^SF^/^ • T 

[0057] it»<o&fc:*-*> y ^v&is y 3 yf|£ l p 

c vDffi-c6 0 oxrcfmL£flyi*##mo*3ra 
f?K&<o^Hjaaniv y 3 >mn&svm& 

•eirfth7y^x^<o^->^ai4 7. 9pAfc# 
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y v y 3 >J8¥$*sorj?$- 500 AWT 

mm 5 0)*mnz&mmm:>' y 3 yj&of&a 
9-t%httto<n>x&miimmMtfi 0 0 0 as® 

fcLtt £ y'Jn yjgjfc 5 5 o-csmji^aa^SDi. 

wmmmx'te+v y^A^tmtamwz 100 
oAwmLkt**). ^tttabjpofc. ^co±. y-b 

^xxg->iz. y-bfmbLx<mttcr>mv 

[0058] 

y-M6SIS»iM=3rS2ffiiORfl^l8*»<i,^i9. L 
T^l»il^SMS:)gii!tL. mfSB 1 K-fk^«Rh(c« 

fcio. is»?yw)m%wmimt>ix. ^mmiW. 
[Hi] *iWHco-##tfg2r^t- v y 3 ymmmfo 

[03] *?»B^am^5rt0. 

[04] ^mmm^tm. 

[05 3 *l6HBO-##WSr*-r^ y 3 

[06] *?6HB^!ift*5rf0. 

[07 ] *^^>-##^^^^ y 3 y^M^* 

[08 ] *ira^-|lttW5r*-r^ y 3 y»fli^«c 

[09] *fgBB<7«!l*J^0. 

[0io] ^mm-mm^^rt^jnymmm 
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•y-x- vi^om® 
■mm&m 



7 0 8- 
709- 
710- 
711- 
801- 
802- 
803- 

804 • 

805 • 
806- 



•y-X ■ Y-V^y 



■Tflss i ozm 
•y-x • k w y&® 

80 7- -fmr^xv 

808- -TW7TX • : s»3ymmtmtt.Lximi 



203 






204 




8 0 9 -Wffl?-* LX <-^> TW 


205 


■mi 


yrxisvaymm 


206 




8 1 O-ECR-PECVDStJtSLtS i O2& 


207 




8 1 1 •• ■++ >*m*mm-h yyn ym& 


501 


• y-x- YUJymm 




502 




813 - y-x - nnyjRoajLmffi 


503 


-y-x ■ YV4ym& 


iooi-a« 


504 




10 0 2-TJfeftgK 


505- 


■y-hmm 


10 0 3 -rc-jr KfcSrS^y 3 


506 




10 04- --^ZKO^ynyK 


507- 


•y-x ■ PHyfH 


100 5 -y-bteSW 


701- 




1 006-y-hms 


702- 




1007 •fili^^-yT« 


703- 




1008 -y-x- vujymm 


704- 




100 9-f-* ^^v- u 3 y& 


705- 




1 0 1 o-mmmwt 


706- 




1011 -fi» 
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618C 
627G 



